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54) LIQUID CRYSTAL DEVICE AND ELECTRONIC EQUIPMENT USING THE SAME 

ROBLEMTO BE SOLVED: To provide a liquid crystal device which is a 
emi-transmissive type liquid crystal device and is able to clearly 
isplay, and electronic equipment using the same 
OLUTION: This liquid crystal device has a liquid crystal between a pair 
f substrates 8 38 and electrodes 22, 23 are formed on the opposite 
aces ff fach substrates 8. 38, respectively, and on the substrate of the 
lectrode 22 on one substrate 8 of them, a reflecting layer 4 made of a 
e aSffilm is formed, and the reflecting layer 4 is part y prided w.th 
indows 4a for transmitting light therethrough toward the other 
ubstrate 38 from the reflecting layer 4. The reflecting layer functus as 
black matrix at the time of transmitting display. 
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* NOTICES * 

jPO and INPIT are not responsible for any 
JLges caused by the use of this translatxon. 



1 .This document has been translated by computer. So the translation may not reflect the original 



2 r **** ^hows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] th* substrates of a pair and an electrode is formed in the 

[Claim 1 ] Liquid crystal is pinched befcveen the ^s^a ^ ft fa 

opposed face of each substrate, respectively To said ^^^^^ layer which consists of a 
crystal equipment of the transflective refl ec ^™^^^^Sed.Said reflecting layer 
layer different from said electrode, and consists of a metal { *^ said osed face 0 f 
Tr'ansflective high-reflective-liquid-crystal e of Mother side 
one / said / substrate, have an ^."^1 £££ transflective display-function 

from the field of the opposite side, and / said rejecting layer j 

Ktu,XS t^n^cording .o data 1 characterized by arranging .he Ugh, source in 

said opposite side of one [ said ] of said substrate. characterized by for one side of said 

[Claim 3] It is liquid crystal equipment according to dam 1 o F^S^SLx. md locating the 

[Claim 4] Said aperture is liquid crystal equipment according 

| C C S SSS- cry St a. equipment according to data ! «o 6 characterized by 
S LioS^ai ^menfSnS "* *"» > * 7 characterized by fotming dre co.or niter 

according to claim 8 charactenzed by becomin S; chara cterized by for each of said coloring 

\aZ ui mecSSpmen. characterized by having Hquid crys<a> equipment according to ciaim 1 
to 10. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
ilmages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

2**2* diows the word which can not be translated. 
3 .1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

which used liquid crystal equipment and this. 

[ 0002 1 . , » ,• j *oi Slavic the disolav of the nonluminescent form which 

Background of the Invention] A liquid <^^^f^^ which counters mutually, and 
arranges liquid crystal and changes between tti .subsfrat ^J*P^£ orientation condition 0 f 

^Sn^Sea. 

the transparent electrodes 280 an 280 such display by modulating 

substrate 220 and the opposite substrate ^/^2S™wd in the outside of a substrate 220 by 
the light irradiated from the light source (back hghQ 400 P™^£™£j crystal 260 with liquid 
controlling the orientation condition of the ^?^^S^ght reflex nature is 
crystal 260. On the other hand, the reflective ^^^^^ refl fctive mold shown in 
formed in the outside of a substrate 220 and the ^ t0 reflect the extraneous light 

drawing!! displays an image by modulating ^^^^^ by me meta l membrane 300 
^udT carried out incidence from ^/^.^^^Si^ liquid crystal 260. And 
concerned through liquid crystal 260, and reUimed o J™J^J^ £ old g. in the case of 
even if it does not establish the light source ^J^^ J h as a fluorescent lamp and 

m :nT^ 

ight, mere is a problem that a display ^^^^^S^dtax when dark in a 
combines a reflective mold and a £1 consumption by changing to 

&s^ 

fchetec^^ 

of a liquid crystal display. The combination dup ay of ^^SS^ opposed face of each 
liquid crystal display by forming «™f* Knt ^«° d ™™t U Td arranging the transflective 
substrates 220A and 240A restively u ^Z^S^^IOaS. Moreover, transparent 

reflection film 600 is arranged between each pixel electrode. 
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carried out as the transmitted light "^.^^SJhSw) in a field D20 is reflected by the 
up-and-down electrodes 280B and 280A, and That is, since the diffuse reflection 

diffuse reflection film 600 by one side and it leaks* ^^e jxtenor . cm 
film 600 serves as a black mask at the ™. ^ 8 > of the extraneous light 420 is earned 

obtained. Moreover, at the time of a ^^^SS^lg pi* 620, and outgoing 
out to a viewing area DIM U ^^^^SL^ the light by which incidence was 

reflective. 

PUtobeSolvedbythelnv^ 
iTght layer at the ^eof atrans^ 

since the diffuse reflection ^.^S^SSSbri^ at the time of a reflective display 
at the time of the reflective display "SwScS^ is not avoided, 

therefore, the fall of the ^.^^S^KSSLed above, and is liquid crystal 
[0008] This invention is for solving *e jechmeal pobum n ^ fa ^ substrate 

equipment of a transflective reflTOti ;?J^^^ liquid crystal layer) which counters 

of another side of one substrate, ^J^^££ layer WithouT preparing a black mask 
among the substrates of the ^^^J^Svo. as the function of a black mask at the 
separately in a transparency* di splay ^ r f^^ purpose to offer the transflective reflective mold 
time of a transparency display and A J^"^^^ 1mpn ^ display. 

invention. 

g£l for Solving the Problem] In order to a«ain *e [i^SrSEMS Side is 
equipment of this invention Liquid crystal » J^J^^JLd faee of one of said substrate 
formed in the opposed face of each ^old with which the reflecting layer which 

It is liquid crystal «P^/ to .^2^l3S^« metal membrane is arranged. Said 
consists of a layer different from said electrode an con* sxso g ^ 

reflecting layer With said opposed face ^^^SS^ opposite side, and is characterized by 
penetrate toward the substrate of another side from the M «e pp transflective disp i ay . 

Lid reflecting layer rationing as a P^^^^ency^ display, ™ thout according t0 SUCh * 
[0012] High contrast can be attained at the ^^JifSwmtriy ^ the li ^ uid ^ equipm6nt 
configuration, preparing a ^ m "^^^ m ^ JSce a reflecting layer can make it 
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are nreoared to said each pixel electrode, 
[0016] As for said aperture, i. is desirable that one or more are prepared 

Ueetively. ... in m inventi „„, i, is desirable to have 10 - 60% of rale to 

[0017] As for the gross area of said aperture, rntnis 

a total pixel area. — reflecting layer , it is desirable that tt ts 85 A 

[0018] Moreover, as for the retlecuon lacm 

bjS^e^tSs — is eharac teri zedb y ha^sa i dU q u i der y s B .d iS p,y. 
[Simento^^^^^^^ 

beweeu the subsha.es of a pair atlea* mentioned further later, about the 

ekerrode, respectively, and was equipped ^ it> ^ it should just arrange an electtode 

class of electtode, and a configuration, a limit does no nav >, d) of a hqmd otjwtal 

2S hly according to fine mefimds (a ^^^^stal equipment of a aetive-matrtx 

on a substrate if needed. . 1 50 0 f this invention is earned o^pacmg 

r00241 Opposite arrangement of the ^ d /^r^ Z substrate 38 of another side in the TFD (Thin 
Predetermined in one [ nothing and ] substrate 8 and toe substm ^ g ^ 3g 

Him Diode) liquid crystal equipment of a ™^ face intervene, as shown in drawing 

iThnZ [ crvstal layer which is not illustrated between ^ oppose controlling two or 

fESSe 38 of another side is a component: ^^^q (lndiumT in Oxide), and 
m o"e felec^odes 32 which consist of surface of tongue (opposed 

Ts pixel electrode 32 in the ^l^SSSSSS^^^ P ixd ^ " """fita 

fece) of the transparent substrate 30 which consists ^ ^ e D col £ ponent 36 of the corner of 1 is 

hape of - abbreviation rectangle, ^!^^£SaSL wiring 34 used as evey t»m or line, 
arranged among those serves as a notch. TFD36 is corme ^ ^ ^ th 

Sta line, or the scanning line. And base d .an ^^34 is the data line and a scan ekctrode and 
wunterelectrode 22 (it becomes a data ^trode when win ng rientation conditi on of the liquid 

S f 4 * ethe S 

S^e 2 which consists of glass etc. 14, 12, and 10 of each RGB, and 

Sients, such as a color filter layer w ^ c ^ h ^^ sid e of a substrate 38 extends, and 
TO and extends in the direction where ««^^™2e^ 22 of the shape of a sfripe used 
Z direction which intersects peip end icularly, and ^counte ^ 32 ^ each 

QC tiiP tannine line or the data line is tormea. iub v 

S. interaec. constitutes each pixel (A* ^ shape of a trix and . consist 

TO026] moreover - Each coloring layers 10 12, a* H4 » * (iltastra tion "G") 12, and a red 
ofable coloring ^^co^sp^nom^to^ electrode 32 of me substrate 38 of another 

[0027] Furthermore, in near the core of each coionng y 
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light) 70 was arranged in the outeide of one |^te ana w ^ } ^ & Q 

incidence to the opposed face of a "^.^ J^^. That is, with this liquid crystal 
8, and is further penetrated tc .the < odrtafe 38^deof anottie ^ ^ pe 

equipment 50, the reflective display by th^flectog ; layer^ p ^ ^ each 

section, and a transparency display »^« m ^ G %^ in the direction of either, it is 
coloring layer constitutes the three primary colors (R, O, ») « ugn , ed by 

d°eS i R, G, and B - ^ by ^ — " fubsiate 8 with this operation 
turns toward the nght (from A to A the right-angled direction by turns, moreover, the 
gestalt, R, G, and B may be arranged in his and ^the nght ang ^ me n . 

coloring layers 10, 12, and 14 - every pixe » . ^^ctwe Y ai ^ & d g 

from-hght layer 6 which functions » JP^^SS Strode 32 of the substrate 38 of another 
formed between each ™^^<&*™ ^ttfoS coloring layers 10, 12, and 14 and a 

0028] Here, although there is especially no ^«a^«^^ example> m 

ingredients of a high reflection factor, such M ^Z^a^w) can be used, for example. It is 
inum-palladium-copper alloy, a ^^^^SL^ especially more preferably 85% 
desirable that the reflection factor of a "^^J^^ nitride of about 80nm of thickness can be 
or more. Furthermore, transparent sdicon oxide and ^» ^ can als0 be r a ised . 

prepared**^ 

Each coloring layers 10, 12, and 14 oi .aw niffment . C ontent powder method. 

fo^XcroS 

^periphery secuonofap^ 

periphery section 32], i.e. the inside >[ prod, each ] mtod» g ^ ^ ery 6a 
light layer 6 will be formed on the refle ctmg^ fr periphery section 32a of each pixel 
ofthe protection-from-hght layer 6 is located ^^^^^^ between periphery 
electrode 32, and is arranged in the condi toy of ™^cd ta the condition that the pixel 

section 6a and periphery section ^^^S^M the counterelectrode 22 is formed on 
electrode which counters does not exist (Ration neia , 
the color filter layer tluough the pr^ 

[0031] Thus, the magnitude of apertur : 4a ^^^^ mieldectsoA c 22 from an another laye . 
crystal driver zone by constituting a ^^^l^by a reflective display and transparency display 
Therefore, since image display area size canbe ^ ^ ^ tQ & e 

[0032] « divides into a reflective display ^^^^^^ top face of 
0033 First, a reflective display is ^^^^ZSL crystal layer 40, and the 
me reflecting layer 4 located under a cou^terelechode ^ ™» ^ j lar> out g 01 ng 
orientation condition ofthe liquid crystal i corresponding M e^hgxa 3g of 

radiation ofthe extraneous light 80 ^J^SjSSto^^ 38 side of another side And 
another side is carried out, and image display is carried l out to m (illustration field 

rlge display neldof net reflex time serves ^ 

Dl) pinched by the reflecting layer 4 abo u among the formation fields of a 

which the pixel electrode 32 and a 22 do not ap ^ ^ 
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becomes possible to raise the contrast of reflex Jj™- of the Ught source 

[0034] Next, a transparency display is performed as JJkw^ J * re 40 
(bade W 70, and it penetrates only from f^^^^JJXal 70a which reached the 
of the part corresponding to aperture 4a and outgoing ra d ^ 0 ^°f 0 f another side, and image 
reflecting layer 4 through the substrate 2 is yearned _out to the serves „ the pixel 

display is carried out to it And the image >*g£*" J ^ £ about one pixe l. On the other hand, 
electrode 32 and a part (illustiation field fj) pmch^by apeiw ^ parts 

since the reflecting layer 4 which is a metal membran S^^Se on the inferior surface of tongue 
other than aperture 4a, it cannot reflect ^opticaT 70 am a subs** ^2 s dec ^ ^ 

of a reflecting layer 4, and cannot reach the sub ^ ^rf^tege^^- ^ reflecting layer 4 
aperture 4a, a positive black display is ^^^^^X sme of a transparency display. 

^ec tn-from-ngh< facta at the .toe of a tt = c * 

[0036] Furthermore, with the liquid erystal J'P™^ *ea ^hl deeLdes 32 and 22 for driving the 
example, as mentioned above, sinee it is fixed, as for the f u M stal , ayer do 

UouidV. arrange, hy^ 

not change for every display by reflective * f / ion ^ fee time of a 

above, the aperture formed in the reflecting layer can a reflective -display and transparency 

reflective display, and image display area size ^ be changed b^ a eflectn* ^ 
display by converting in^ a digy^ 

aperture can be set up fully taking ON by tn s onera ^ ^ n does 

[0037] That is, since the above-mentioned ^^^^JT^ ma de to form in this reflecting 
not have the function as an electrode, if the °P^ f ^™^teXively made small, a bright 
layer is adjusted freely, for example, opening < ™ is enlarged relatively, a 

display can be performed in reflective mode, and if opemng area ol ^an ape *^ of u md 

bright display can be performed by ^ansp^ mode. reflective display and 

crystal equipment etc., image display area size ^J* ^^^^ area of each aperture) of 
ttLparency display. It is desirable tha the gros f the both sides of a 

become inadequate and it exceeds .60%. 0 f a reflective display so much, it is not 

[0038] Moreover, when you do not need the conteaa t a me ^ 

necessary to necessarily ^^y 1 ^^^^^^ of another side will be 

the periphery section). S -% th 7^ layer is formed 

absorbed in this part and will no t be refl ected " ^"g time of a reflective display can be raised 

when there is a protection-from-hgh ^*"5"^ «£Su_h to protection-from-light layer 6 

more. In addition, in the above-mentioned operation gestatt a ^ 0 ^ J h each coloring 

contains black particles which make the three prim "J^S^ it , it can make each 

matter and carbon black, in the photoresist used as a base MDatend and gro ^ ^ 

coloring layers 10, 12, and 14 able to mstal in *e formation eld of a prot ^ 

can also be used as a protection-from-hgh ^J^^Xn^aySm mis heavy part in piles, the 

when it constitutes a protection-from-l^ht JjJ*^™^ f for the protection-from-light 
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lay er for a reflective display, Namely -^_^te *« J^EE^* 2 " " 
Eyo^"^ 

may be contained in this reflecting 5 layer -4. of a glass> etc . 

[0039] First, the substrate 2 with ^^^^^Sb^) to a front face was formed is prepared, 
changes from the aluminum film (about }^^^^ fl J atA at least among the substrate 30 of 
As for the substrate front face in which a «fl^J^ 4 J^Stt is desirable that it is the diffusing 
another side of a substrate 2, and the opposed ^^^^^ by sputtering. And 

the front face of a substrate 2 phot oresist (photopolymer) which distributed green 

[0040] And as ^".^^SK, t0 The front face of the reflecting layer 4 
each [ blue, red, and ] pigment mid ^^^^^ stratification is formed in it. 

calcinating the remaining film suitably. stratification is formed on the 

[0042] Next, as shown in djmgl (4), the ™°^"^° 4 (a * e 4a is inc l u ded). As film 1 10, 
protection-from-light layer 6 and the expressed refi e ctmg layer ^ 

me thing which made the f^^^^JU green and red with the 
that is shown in drawing! (5) are formed for foe blue film "Ofecolon g stratiflcation is 

protective layer 20 (about 1-4 micrometers of fockness which con*ste ot ry counterelectrode 22 
layers 10, 12, and 14 and the Pf^^^J^^JSrflTO (Indium Tin Oxide). In 

restricted. . rt - H -j tn nnP substrate 8 about the substrate 38 of 

[0045] In addition, although process drawuig s ; orrottedto on md can make ^ 
Lther side by which oppostte arrangement , seamed °»^™ __i, of ' the ^.aium film to the 
manufacture. First, tire substrate fita rtvhrch -g * g»3 SSJSddta it thermally, and 
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r .Jintw front faces. And the electric conduction 
****** are oxidized and an insulator layer is formed* ^ *om ^ patteming 

film which intersects ****** is formed by forming membranes by spun _ g § TpD36 

of the electric conduction film which film Furthermo're, the pixel electrode 

consists of this ******* an insulator layer m part is formed in the shape of a 

32 which consists of ITO as laps with said electee ^"JSg™^ ^ als0 as a tantalum, chromium, 
matrix and a substrate 38 is manufactured. At this time, wiring ^ s 

and a tiling to which the laminating of the IT0 ^ t ^ t ^ dng each subs trates 8 and 38 by pressure 
[0046] And while carrying out opposite «»^^ into the gap surrounded by the 

Srough a predetermined spacer and a sealant, hquid ^stal is poured nto g v g ^ 3g 

sealant from seal opemng, and, finafo , opening > *J> md the bead-like spacer 

is prescribed to about 5 micrometers by the glass hber conui $Q mountmg 

Ranged inside a sealant. Furthermore, it can » substrates 8 and 38, and 

"itably the drive circuit which showed the back 

^5fo» 

ubjectTte^ency indication by this ^^^^^J^ V«A might be met, and a 
8A was carried out so that the periphery ^™ * ^™ rate of the image display field at the 
large opening area of an aperture is taken. at the time of a transparency 

time of a transparency display J^^^^SSSS^ 50A, about the substrate 38 of 
display can be performed. In addition ^ 

another side, the same thing as the operation gestalt shown in ^sa — here a ixel electrode 
^48] (2nd operation gestalt) Although it is not -^^J^^^ex^wahfto 
and its controlling element were : prcpar ed t ^f^X^ * t which drives a pixel electrode 

explains liquid crystal with one substrate 8B 

0050 In this drawing, liquid ^stal equipment 50B o a TM ™ ^ ^ substrates 8B md 3 8B. 

First, !wo or more reflecting layer 4B is formed » if formed in the front face of 

mentioned later in the shape of scanning-line 34B is installed 

a substrate 2 at the central part of each "J^ 1 **™^ £ the b ' ack) 0 f the length of reflecting 
along the side (the direction of the space this side of ^ a ^f r ^ e ec D tine \ aYer 4B (longitudinal direction 
Syer 8 4B, and foe data line 24 is '^^^^^^^^^ pixel electrode 
of drawing). Furthermore, TFT36B which adjoins re ^^ 3 4B, the other end is 

32B is arrlnged. As for TFT36B, foe end ~™»»^» S^piged'from the data line 24 
connected to pixel electrode 32B ^^^^^f^Latd by the data signal supplied to foe 
is formed on TFT36B. And the on-off act ion o ■^^^^ f ^ Km ^^ 34B is controlled, 
data line 24, and the picture signal ^^^^^Z^s of each coloring layers 10B, 12B, 
[0052] And on reflecting layer 4B *e cofor fi ter layer wmc ^ ^ 

and 14B is formed, each colonng layers 10B 12ft ana ijtf ar 6B a 

layer 4B in a substrate 2 (a TFT36B ^^J^^^^jffcoloring layers 10B, 12B, and 14B 
famed in them. Furthermore, ^SSlch changes from ITO to foe location 
and protection-from-hght layer 6B, ^^^T^^ of a J^ix on it. 
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Lotion as protection from light at ^^^nTcolSer layer, improvement in contrast at 
described also with this operation Sf^^Xut preparing a protection-from-light layer 
the time of a reflective display can ^w^Sed SL time in the part which piled up each 
separately, since the protection-from-hght layer is tormea in 

coloring layer. . u • eX ni a i ne d based on drawjng_8 below. The 

[0054] (3rd operation gestalt) The 3rd operation gesta « ^ e ^ ^ other than the point 

points mat the 3rd operation gestalt differs 6 , J, pixel (it is the location of 

Siat the color filter layer does not ^^^^aZ^ dL not exist), and are points that a 
substrate 8c corresponding to die part m wfoch ^ same as mat of me 1st operation gesta t 

»^ . 

First, on the substrate 2, reflecting ^^^^^ of a matrix, and rectangle-like japerUin : 4e is 
electrode 32 of the substrate 38 of another side m me snap 1QC ^ ^ l4 c 

formed at the central part of each re ^^^ section of each color filter layer 

were formed on each reflecting layer 4C, re spectively ana J 2QQ ■ fomed on ea ch color 

Z covered the edge section of reflecting layer 22C is formed on it. Here 

filter layer and a substrate 2, and stnp-of-paper hke da a me t > gc> gmce mcldent 

although the protect^^ 

light does not reflect between each reflecting Jg^™* at the time of a reflective display, the 
frfm-light function at the time of a reflecUve J^"**™, a p rot ection-from-light part, 
whole reflecting layer opening be^een each mxel cann^ p ^ ^ without 

Therefore, contrast can be raised by botii tire Ume o^ teansp J> between each pixel i 

protection-from-light layer separately, since ^ p* mwnu tive display whlle bemg able 

not formed is operated as a P^ecUon"from4ight P£J^ ^ like the liquid crystal 

to use a reflecting layer as the ^^^SJSS-n^ display, 
equipment of the operation gestalt 1 at the Ume ««W .J tal equi p me nt of this 

f00561 The example of electronic equipment equipped with the nqu 
nvenion is explained below [e^^^^^ 

pS^ucts a word process or ^J-^S^ the sign 1200 used the information 
[0062] In dxawingli . the liquid crystal of the above [ the input sections such 

Icessor for and the sign 1202 used the liquid ^S^«2w and a sign 1206 ] is shown. 
P as a keyboard, and a sign 1204 / ^^^^^^^Mg^ equipped with the 
[0063] Since the electronic equipmen ^ « « ™ ^ combination display of 

is realizable, reducing power consumption. 
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transparency display. 




[Translation done.] 
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